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— po3pobiieHa perenTtypa Ta TeXHOJIOTH MPUTOTYBaHHs XJTiba O6U10ro 3 100aBKOIO JIISTHO-
0 MIPOTY, SIKA JIA€ 3MOTY OZEPKaTH TOTOB1 BUPOOH BITMIHHOI SIKOCTI.

VY 3B’s3Ky 3 OJlep)KaHUMHU pe3yiabTaTaMu Oyiad BH3HAUYEHI MEPCIIEKTUBU BUKOPUCTAHHS
JUITHOTO IIPOTY JUIs 30aradeHHs X1i000ylIoYHUX BHPOOIB, a came — I 30aradeHHs 3J100HUX
XJI000YTIOUHUX BUPOOIB.
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DETERMINATION OF HEAVY METALS IN TEA BY STRIPPING
VOLTAMMETRY

HUccneoosanvt nomenyuaivhvle 3a2pazHument, KOmopble Mo2ym nonaoams 8 ope anuzm venosexa npu uyaenumuu. Co-
oepaicanue MaKux MmadxiCcenvlXx Memaiios, KAK YUHK, KAOMUull, ceuHey u medb ONpeoeieHo 8 yae MemoOoM UHBEPCUOHHOL
somvmamnepomempuu. Ilpoananuzuposano cooepacanue ImMux 1eMeHmos 8 3eleHOM U YEPHOM Yae, a maKice yae Kapraoe,
KOMopbie MOJNCHO Kynumbu 6 mobom cynepmapkeme 2opoda. [Ipobonodzomoska 0opaszyos 6ulia 8einoiHena OKUCIUMenbHOU
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MuHepanuzayuel oopazya 4as ¢ HUmpammou Kuciome. /s 06vbeKmueHoOU OYeHKY Kauecmea Yds UCHONb308AIU OMOETIbHOe
onpeoeienue o KaxrcoOMy U3 MsACEIbIX MeMaLios. YCmaHoeneno, 4umo 60 6cex 00pasyax 4ds coOepucamcs éce gviuuenepe-
yucnenHvie msoicenvie memanivl. Ha ocnosanuu ananusa KcnepumeHmanbHblX OGHHBIX BbISIGICHO, YMO 6Ce UCCIe0yeMble
00paszyvl was A61A0Mcst 6€30naACHbIMU 0151 NOMPeOUmers.

Knrouesvie cnosa: msasicenvie Memannwl, Yuuk, KaOmutl, ceurey, meov, 4ail, UHEEPCUOHHAS B0 AMNEPOMEMPUS.

Jlocniosceno nomenyitini 3a0pyOHI08aYI, SAKI MONCYNb NOMPANIAMU 00 0P AHIZMY JFOOUHU NI0 Yac YaioeanHs. Buicm
MAKUX 6adCKUX Memanie, AK YUHK, KAOMill, CBUHeyb Mma Mi0b 8U3HAYEHO 8 Yai MemoOoOM IHEepCIiliHOI 80bIMAMNEPOMEMPIi.
Ipoananizoeano eémicm yux enemenmis y 3el1eHOMY, YOPHOMY 4ai, a makodxc y uai kapkaoe, sKi MOXNCHA KYRumu 6 0yob-
axomy cynepmapkemi micma. Ilpoboniocomoeka 3paskie Oyia GUKOHAHA OKUCTIOBATLHOK) MIHEpANi3ayicio 3pasKie uaw 6
HimpamHuitl kuciomi. J[{is 00 €KMUBHo2 0 OYiHIO8AHHA AKOCMI YAl0 BUKOPUCOBYBANU OKPeMe BUSHAUEHHSL 3A KOJHCHUM 8adiC-
Kum memanom. Bemanoeneno, wo y ecix 3paskax uaio micmamucs 6cl 6uwjeskazani eaxicki memanu. Ha ocnogi ananisy exc-
NePUMEHMANLHUX OAHUX BUSAGIEHO, WO BCI OOCTIONCYBANT 3PA3KU YAI0 € De3NeUHUMU OJIsL CHONCUBAYA.

Knrouosi cnosa: sasxcki memanu, yurk, KaOMmitl, ceuneyb, Miob, 4ail, IHEEPCIlIHA BOLIMAMNEPOMEMPIS.

The potential contaminants that can ingest the human organism during tea party were researched in this article. The
content of heavy metals such as zinc, cadmium, lead and copper was determined by stripping voltammetry. A content of these
elements in green and black tea and tea Hibiscus, which can be bought in any supermarket was analyzed. Sample prepara-
tion was carried out by oxidative mineralization of the sample of tea in nitrate acid. Separated definition for each of the
heavy metals was used for an objective assessment of the quality of tea. It was established that all samples of tea contained
all heavy metals. Analysis of experimental data revealed that all of the samples of tea are safe for the consumer.

Key words: heavy metals, zinc, cadmium, lead, copper, tea, stripping voltammetry.

IToctanoBka mpodJiembl. Yail sBiseTCs caMbIM PAaclpOCTPAHEHHBIM HAIUTKOM I10OCIE
BOJbI [1]. Yait m31aBHA MPUMEHSUICS B Ka4eCTBE MPO(HIIAKTUYECKOTO U JICYEOHOTO CPElICTBA
npu 1esnoM psjie 3aboneBanuii. TaHuHbI, (naBOHOUABI U (PEHOJIKAPOOHOBBIE KUCIIOTHI, CO-
JiepKalMecs: B JIMCThSX Yast, MPOSIBISIIOT BBIPAKEHHYIO aHTHOKCUJIAHTHYIO aKTUBHOCTb, (-
(exTHBHO 00E3BpEkKMBasi CBOOOJHBIC PAUKAJIBl B TKAHSX YesloBeKa [2].

YaifHplii MaTepuana MpeacTaBisieT cCOO0M MPUPOAHBIT MHOTOKOMITOHEHTHBIN MPOIYKT, B
coCTaB KOTOPOro BXoAsT AyounbHbie (15,9-19 %), a3oTucThle M MHHEpaJbHBIE BEILECTBA,
kodenH (2,0-3,5 %), s¢upubie macma (0,006-0,021 %), yrmeBoabl, BUTAMUHBI, (EPMEHTHI,
OpraHuyecKkue KuciaoTel U Ap. [3]. B yaliHbIX IUCThAX OOHAPYKEHBI MHOTHE MUKPOIJIEMEHTHI.
B HeOonbpmX KOJIMYECTBAX OHU HEOOXOAUMBI IS OPTaHM3Ma YeJIOBEKa, HO U30BITOK HX MO-
JKET OKa3aThCs TOKCUYHBIM. KpoMe Toro, mpucyrcTBUE, HapuMep, OOIBIIX KOIUYECTB Me-
JI1 B HAITUTKaX yXyJIaeT ux BKyc [1].

AHAJIU3 MOCJIeTHUX UCCIe0BaHuil U nmyOaukamun. /{15 onpenenenus conepxanus Ts-
JKEJbIX METAJIJIOB B 4ae HCIIOJIB3YIOT aTOMHO-a0copOLnoHHyto criekrpockonuio (AAC) [4-6],
aTOMHO-3MHUCCHOHHYIO CIIEKTPOCKONUIO C MHAYKTUBHO cBsi3aHHOM mazmoit (ADC UCII) [7],
BBICOKOX((DEKTUBHYIO KUJIKOCTHYIO xpomarorpaduto (BOXKX) mnm KanmuisspHBIN 3JIEKTpO-
dopes (KD) [1; 5]. Kaxnplit u3 ykazaHHBIX METOJOB MMEET CBOM HENOCTaTKU. Tak, MeTon
AAC He 103BOJISET IPOBOJUTH OJHOBPEMEHHOE OIIPEAEICHNE HECKOJIBKUX 3J1eMeHTOB, ADC
XapaKTepu3yeTcsl JOCTATOYHO BBICOKOW CTOMMOCTBIO OOOPYIOBAHUS W €AMHUYHOTO aHAIN3a,
BOXX TpeOyeT npoBeneHusT SKCTPAKIIUA TOKCUYHBIMH OPTaHUYECKUMH PACTBOPHUTEIISIMH, a
KD umeer orpannueHHOE YMCIIO MPUMEPOB MPAKTUYECKOrO MPUMEHEHHUS Uil ONpPEeICHUs
HMOHOB TSDKEIIBIX METAJIJIOB B 4ae [1].

BbigejieHue He pelleHHBLIX paHee 4yacTeidl o0l mpodsaembl. /{14 aHanu3a TOBapoOB
HapOJHOTO MOTPeOICHUsT METOJT MHBEPCUOHHOW BOJBTAMIIEPOMETPHH, MO3BOJISIONMI Ompe-
JIENIATh ITUHK, Me/Ib, KaJIMUW ¥ CBHHEI] B OJHOH MpoOe MpU WX COBMECTHOM IPHUCYTCTBUH,
MpEACTABISETCS 00JIee MEePCHEeKTUBHBIM, C YUYETOM €r0 BBICOKOW UYYyBCTBHTEIBHOCTH, JKC-
MIPECCHOCTH, XOPOIlel BOCIPOU3BOJMMOCTH PE3YIbTaTOB U HEBBICOKON CTOMMOCTBIO 000pY-
noBanusi. CyTh METOJA 3aKIIF0YAETCSA B TOM, UTO ONPEEISIeMblii KOMIIOHEHT PEABAPUTEIBHO
HAKaILUIMBAETCA Ha MOBEPXHOCTU HHIUKATOPHOTO SJIEKTPOJA. 3aTeM IMOJyYeHHBIH KOHIICH-
TpaT 3JICKTPOXUMHUYECKU pacTBopsieTcs. [Ipu 3ToM peructpupyercs 3aBUCUMOCTD «BEJIMYMHA
TOKa 3JIEKTPOPACTBOPEHUSI — MOTEHIMAID», Ha3bIBa€Masl BOJbTAMIIEPOTPAMMOM, MO3BOJISIO-
masi OMpeaessATh HAKOTIICHHbIE KOMITOHEHTHI [§].

Hean craTeu. Llens nanHoON pabOTH — MPUMEHEHHUE OJHOTO M3 HanbOOJIee YyBCTBUTEIb-
HBIX K MOHAM TSDKEJIBIX METAJUIOB 3JIEKTPOXUMHUUYECKOIO METOJa UHBEPCUOHHOM BOJIBTAMIIE-
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POMETPHH 7Sl U3YUEHUS COACPKAHUS MUKPOIJIEMEHTOB B Yae Pa3InuyHbIX COPTOB M MapoK B
TOProBOM ceTu ropoja YepHurosa.

M3noxeHne ocHOBHOro Matepuaja. OObeKTaMH MCCIIeA0BaHUS ObLUTH BBIOPaHBI MapKu
Yasi, MOJIB3YIOUMECs IMPOKOH MOMYISIPHOCTBIO Y MECTHOTO HACEICHHUS:

— Ne 1. Yait “becena” (uepubiii, npousBoautesnb OOO becena, Poccus);

— Ne 2. Yait “TESS” (3enensbiit, npousBoautesib OOB “Opumu Tpaiin JITH”, Ykpauna);

— Ne 3. Yaii “Kapkage” (mpousBogutens TOB “HEIT” mox xontponem TOB “Opumu
Tpoaita JITA”, lHenponeTpoBcK);

— Ne 4. Yaii “Axman” (uepHbIii 0aliXoBBIM ¢ apomaToMm Oepramota, mpousBoautenb CYb
00O “YkpaunHckas yaitHas gabpuka “Axman Tu”);

— Ne 5. Yait “Tlpunuecca Hypu” (uepHblil KpynmHoIHCcTOBOM, mpoussoautens OO0 “Opu-
mu Tpaiia JIT/”, Ykpauna).

OO0pa3upl Yas MoaBEPTaIUCh TPOOOMOATOTOBKE MMYTEM «MOKPOT0» 030JICHUSI C I00aBKaMu
C LIEJIBIO Pa3JI0KEHUsI OPraHUYECKOM COCTaBJIAIOLIEH MaTpUIIbl U IEPEBOJA ONpPEAEIEMbIX
AJIEMEHTOB B PACTBOP B JJIEKTPOXUMHUYECKU AKTUBHBIX (opmax. Jljis 3TOro MCHosib30Baiu
nporpamMmupoBannyto neus I1/IIT — Lab. HaBecky wyas maccoit 1 r cmenmBanu ¢ 10 cM® KOH-
LIEHTPUPOBAHHOM a30THON KHMCIJIOTHI B KBApLIEBOM CTaKaHE, 3aTEM HarpeBajM 10 TEMIIEpATy-
pbt 50-60 °C mo mpexparueHus rasopbiaeneaus. Jlobasmsuta 1,5-2,0 mir 30 %-Horo pactBopa
MEPEeKUCH BOAOPOJA U BbIapuBaiM jaocyxa B TeueHue 60—70 MmuH npu temneparype 150—
350 °C. IIpo6y o3ousutu ipu Temieparype 450 ° C B Teuenue 30 mun. Onepanuio g00aBaeHus
a30THOM KHCIJIOTBI, IEPOKCUJIA BOJIOPO/Ia, BEINAPUBAHUS U 030JICHUS TIOBTOPSUIN JBa-TPU pasa
JI0 TIOJY4eHHUsI OJHOPOJHOM 30J1bI O€JI0ro, KENTOr0 UM CEPOro LBeTa. 3011y PacTBOPSIIM B
1 eM® MYpPaBBHHOM KUCIOTHI M pa30aBisiivd OUAUCTHILISATOM A0 10 cM’. B KBapLEBYIO JJIEKTPO-
XHMHYECKYIO S4eiiKy 100aBmsan 10 cM® AUCTHIIMPOBAHHOM BOabI, 0,2 CM® MypaBEHHOMN KHC-
JIOTHI U AIHKBOTY IIPoOBI 06beMoM 0,5 cm® [9].

CognepxaHue THKEIBIX METAIIOB OINpPEACUIN Ha aHAINW3aTOpE BOJIbTaMIIEpOMETpUYe-
ckoM TA-Lab (HIII «Tompanamuty, P®) B TpexdneKTpOAHON SIEKTPOXUMHYECCKON SUCHKE.
B kxauecTBe MHIMKATOPHOIO 3JIEKTPOAA MCIOJIB30BAIM aMallblraMHbIN 3JeKTpol. B kauecTBe
ANIEKTPOJa CpPaBHEHHS W BCIOMOTATENBHOIO DJIEKTPOJAa HCIOIB30BAIN XJIOpCepeOpsHbI
AJIEKTPOJ], 3all0JIHEHHBIN pacTBopoM 1 M xopuja kanus.

Ananu3 npoBoauau Ha GOHOBOM 3JIEKTpoJiuTe, conepskameM 200 MKIT KOHII. MypaBbHHON
KUCJOTHl (X.4.), IPH CIEIYIOUMX YCIOBUSX: JECKTPOXMMHYECKAs OYMCTKA MHIUKATOPHOTO
snekrpoaa npu norenuunane +0,050 B B teuenune 30—60 ¢, HakomIeHUE METANIOB HA TOBEPX-
HOCTHM MHJAMKATOPHOTIO 3JeKTpoja rnpu norenuuane -1,500 B B teuenne 3—10-30 ¢, ycnokoe-
HHUE pacTBOpa npu noreHuuane -1,300 B B Teuenne 5 ¢, aHOIHOE OKMCIEHHE MeTajlla IpHU
JUHEIHON pa3BepTKe moTeHIuana co ckopocthio 80 MB/c. OTHOCHUTENBHAS TOTPEIHOCTD Ta-
KOTO aHanu3a He npeBbimaet 7 %.

[Ipoby kaxmoro oOpasla Kpacku aHaIM3UpPOBAIM B TPEX MapauielbHbIX onbITax. Ompe-
JIEJIEHUE METaJUIOB MPOBOIMIM METOJOM J100aBOK C HCIIOIb30BAHMEM CTAaHIAPTHBIX PAcTBO-
poB, cogepxkaumx 1o 1 mr/m miam 10 MI/n Kakaoro U3 OmpenensieMbIX METauIoB, KOTOPHIE
ObUIM NPUTOTOBJIEHBI Ha OCHOBE IOCYIapCTBEHHBIX CTaHAapTHBIX oOpasuoB ('CO) u 6uau-
cTHUIATa. PacueT KOHIIEHTpalMy METAJIJIOB BBIMOIHSUIA C MTOMOILIBIO CIIEIUATU3UPOBAHHOM
KoMIbloTepHOi nmporpammsl TA-Lab (Bepcus 3.6.10).

Pesynbpratel 0OpabaThiBaii METOJOM MaTEMATHYECKOW CTATHUCTUKH 11O W3BECTHOM METO-
nuke [10]; paccuuThIBAIM CpeHEE 3HAYEHUE W MHTEPBAIBHOE 3HAYEHUE C JIOBEPUTEIBbHOU
BEPOSITHOCTBIO 95 %.

B kxauectBe npumepa Ha puc. | npeacTaBiieH TUIIMYHBINA IPUMEP BOJIBTAMIIEPHBIX KPUBBIX
¢dona (1), mpoOrl yast 6e3 nob6aBieHus (2) u ¢ qobaBkoil (3) aHaTM3UPYEMOro MeTaia, Mojy-
YeHHBIe 11 00pasia yas Ne 4.
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Puc. 1. Tunuunvie sonomamnepocpammul Ha npumepe 4aaNe 4: 1— ¢pona, 2— npo6bul, 3— npo6bwl ¢ do6asKoU

W3 puc. 1 BuaHO, 4TO HAa BOJBTAMIIEPHON KPUBOM pacTBopa (JoHA B MHTEPBAJIC TOTEHIINA-
70B ot -1200 go +100 MB oTcyrcTBYIOT MHMKM TOKa OKMCIeHUs (kpuBas 1). DTO cBUAETENb-
CTBYET O YMCTOTE (JOHOBOTO DJIEKTPOJIMTA, & UMEHHO 00 OTCYTCTBHUHU B HEM I[MHKA, KaJMHUS,
CBMHLIA M MEIH, ITOCKOJIBKY B YCJIOBMSIX PETHCTPALUH BOJBTAMIIEPHON KPUBOH BO3MOXKHO
aHOJJHOE pPAcTBOPEHME paHee CKOHLIEHTPUPOBAHHBIX HAa MHIMKATOPHOM 3JIEKTPOJIE TOJIBKO
THX MeTayuioB. Ha BosbTamriepHol KpuBoil mpoObl dast Ne 4 (kpuBas 2) UMEIOTCS YeThIpe
MakcMMyMma Toka — npu noreHnuanax -900, -550, -320 u -50 MB, koTOpBIE CBUIAETENBCTBYIOT
O IpOLECCax aHOJHOTO OKUCIIEHUs I[MHKA, KaJMHUs, CBUHIA U MeAU COOTBETCTBEHHO. [Ipn
BBE/ICHUU J00ABKM CTaHAAPTHHIX PACTBOPOB LIMHKA, KaAMHs, CBUHIIA U MEIU MAKCUMYMBI
TOKa OKHUCIIEHUS BO3PACTAIOT IPONOPLUOHAIBHO YBETUUEHUIO KOHIIEHTPALIMU ITUX METANIOB
(xpuBas 3).

g 0OBEKTUBHOM OLleHKM KadecTBa yast Ne 1-5 mcnosip30Basiv OTAEIBHOE ONpEeIeHHe
o KakaoMy U3 Tsokenbix Metaios: Cd u Pb, Zn, Cu (puc. 2, a, 6, 6)
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Puc. 2. Borvmamnepozpammol npo6ut was Ne | (macuma6 10/1). Onpedenenue: a) — Cd u Pb, 6) — Zn, 6) — Cu

AHaJIOTHYHbBIC BOJbTAMIEPHBIC KPUBBIE 3apETHCTPUPOBAHBI JUIS JPYIUX U3ydaeMbIX 00-
pasioB yasl.

ITo pa3HOCTH BOJIETaMITEPHBIX KPUBBIX MIPOOKI ¢ J00aBKOM, TPoObI 1 (POHOBOTO IJIEKTPO-
JIMTa paCCUUTAHO COACPIKAHUC TIKCIIbIX MCTAJUIOB B Yac. PC3YJ'ILT3.TBI omnpceacyiCHus Coaep-
JKaHU HUHKA, KaIMUsd, CBUHIA 1 MCIU IIPHUBCICHLI B Ta6HI/IHe.

B opranusme uenoBexa nonbl meau (II) yaacTByroT B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
nponeccax, 1 HEXBATKA UX 3aTPYAHACT JICUCHHUC U HpO(I)I/IJ'IaKTI/IKy BocriajieHuii. M30BITOK xXe
MeJU NPUBOJUT K IIOPAKECHUIO XKEIYIOYHO-KUIICYHOIO TPAKTA, AHEMUHU, IeIIaTUTY U IPYTUM
3aboneBanusM [12]. Comepxanue Meau B UCCIEIyeMBIX 0Opasiax 4yas kosuebsuercs oT 5,4 1o

193



Ne 1(77), 2015 BICHUK YEPHII'IBCBKOI'O AEPXXABHOI'O TEXHOJIOI'THHOI'O VYHIBEPCUTETY

VISNYK OF CHERNIHIV STATE TECHNOLOGICAL UNIVERSITY

24 mr/kr (tabn.). JlugupyeT 1o coaepkaHuio Menu Mapka 4das “‘becema”. Yait “Kapkazne” ot-
JTUYAETCs CAMbIM HU3KUM COJIEp)KaHUEM MEJIU B PAIY UCCIEAYEMBIX 00pa3iioB.

Tabauma
Cooeparcanue Zn, Cd, Pb u Cu 6 yae, me/ke
IIpoba 7Zn Cd Pb Cu
Ne 1 12,00+0,30 0,14+0,04 7,20+0,04 24,00+0,08
Ne 2 13,00+0,40 0,044+0,009 8,20+0,20 12,00£0,05
Ne 3 14,00+0,06 0,14+0,03 1,90+0,03 5,40+0,01
Ne 4 5,50+0,01 0,07+0,02 0,70+0,08 11,00+0,04
Ne'5 3,00+0,02 0,060+£0,011 1,300+0,025 16,20+0,05
IOK [11] - 1,0 10,0 100,0

B opranm3me denoBeka IIMHK MPUHUMAET y4acTHE B PEaKIUsX 00Iero oOMeHa, B 0CTe0-
TeHE3e Caxapo-MHCYJIMHOBOTO OOMEHa, CMHTE3e OENTKOB M HYKICHHOBBIX KUCIIOT, HEOOXO UM
JUIsT. HOPMAJIbHOTO (YHKIMOHUPOBAHUS TOJIOBOIM cHcTeMBbl. J[Js BBICOKMX KOHIEHTpaIui
LIMHKa YCTaHOBJIEHO Te€HOTOKcHuYeckoe neictBue [12]. MakcumanbHOE colepiKaHue LIMHKa
ormeuaercs B yae “TESS”, munumansHoe — B uae “Ilpunnecca Hypu™.

CBUHEN M KagMUU CUMTAIOTCS OCHOBHBIMU TOKCUKAHTAMH CpPEAM AHAIM3UPYEMbIX HAMHU
TSKENBIX METAJUIOB, TaK KAK OHU OTJIMYAIOTCSA BBICOKOW TOKCMYHOCTBIO M TEMIIaMHU HAaKOIlJIe-
HUS B OKpYXalollell cpene. B ruruene nurtaHus 4enoBeKa KaJIMUM CYMTAETCS OJHUM U3 ca-
MBIX ONACHBIX TOKCHMKaHTOB BHEIHEW cpenpl. Ilepron momayBbIBEACHUS KaIMUsI COCTABIISIET
6omnee 10 yer, mO3TOMY BO3MOKHO XPOHHYECKOE OTPABJICHHE ATHUM 31eMEHTOM. CHMITOMBI
OTpAaBJICHUSI — MOPAXKEHUE MOYEK U HEPBHOWU CHCTEMbI C MOCIEAYIOUMM BO3HUKHOBEHHEM
OCTPBIX KOCTHBIX OoJiel, HHOIJa HapyleHneM QyHKIuu Jierkux [2; 12]. HauOonee BricokuM
cojiep’)kaHueM Kaamusa otiuydaroTca mapku “becena” m “Kapkage”. MuHuManpHOE coliepxka-
nue kaamus (0,044 Mr/kr) ycranoBiieHo B oOpasie yas “TESS”.

B opranu3me uenoBeka CBHHEI HapylmlaeT CHHTE3 reMoriabuHa, HYKICHHOBBIX KHCIIOT,
MIPOTEUTOB U TOPMOHOB. CBHHEL MMOPAXKAET KPOBETBOPHYIO, HEPBHYIO U TOYEUYHYIO CUCTEMBI.
[Ipu HakomIEHUH B OpPraHM3ME CBUHIIA Pa3BUBACTCS MAOKPOBHUE, 0OIAst C1ab0CTh, TYOEpKYy-
Jie3, TPOUCXOIUT TEepepoXIAeHUE TKaHel medeHu u mnouek [12]. HauOosbliee comepxkaHue
cBuHIIA oTMeueHo B Mapke 4as “TESS”. Camoe Hu3koe coaepxkanue cBuHia (0,7 Mr/kr) xa-
paKTepHO ISl Mapku “Axman’.

B tabmuie mpeacTaBlieHBl pe3ylbTaThl pacdyeTa MHTEPBAIBHBIX 3HAYCHUN COJEpIKaHUS
[IMHKA, KaJIMUsI, CBUHIIA U MEAH JIJISl BCEX MCCIICyEMBIX MPOO JIeKaT B JUaAIla30HaX, MI/KT: OT
0,01 mo 0,4; ot 0,009 mo 0,04; ot 0,025 mo 0,20; ot 0,01 10 0,08, COOTBETCTBEHHO.

BoiBoabl u npeaso:kenusi. 1. MeTog MHBEPCUOHHOM BOJIBTaMIIEPOMETPUHM MOXKET OBbITH
YCIICIHO MPUMEHEH JIJIsl ONIPEICICHU IIMHKA, KaJIMUsI, CBUHIIA U MEIH B 4ae.

2. Yail — moTeHUHATbHO OOTaThIil UCTOYHHUKAMU HEOOJBIIMX KOJIUUECTB METAIIJIOB IUETH-
yeckui HanuToK. [IpuBeneHHbIE TaHHBIE CBUAETEIBCTBYIOT O TOM, YTO YPOBHU COJIEPKAHUS
TSOKEJIBIX METAJUIOB B TOBAPHBIX 00pa3lax yas pa3inuyaroTcs MOPOM Ha MOPSIKOBYIO BEIUYH-
HY Y HE 3aBUCAT OT COPTa U MapKH Yasl.

3. Bce mpoTtecTrpoBaHHbIC Yau MPU3HAHBI 0€30MaCHBIMH IS TOTPEOUTENEH, TaK KakK co-
JIep>KaHUe BCEX THKEIBIX METAJIJIOB HE MPEBBIIIAECT YCTAHOBICHHBIX HOPM.
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